Increased susceptibility to oxidation of vitamin E in mitochondrial fractions compared with synaptosomal fractions from rat brains.
The in vitro oxidation of vitamin E (alpha tocopherol) in rat brain synaptosomes and mitochondria by 2,2'-azo-bis-(2'-amidinopropane) dihydrochloride (ABAPH), a free radical generator, was studied. Subcellular fractions (300 micrograms total protein) were suspended in different buffers at pH 7.4 and incubated at 37 degrees C. In the presence of 0.5 mM ABAPH the mitochondrial alpha tocopherol began to get oxidized after a lag time or induction time of 15 min compared with a lag time of 30 min for the synaptosomal fraction. Thus the reserve of reducing compounds that are responsible for delaying tocopherol oxidation is less in mitochondria than in synaptosomes. More tocopherolquinone was produced during incubations without ABAPH compared with incubations in the presence of ABAPH suggesting that the mechanism of oxidation of tocopherol differs under these two conditions. When mitochondria were incubated in buffer without oxidants the production of tocopherolquinone preceded that of thiobarbituric acid reactive substances, an indicator of peroxidation of fatty acids. Therefore, alpha tocopherol is active as an anti-oxidant in mitochondrial membranes and the production of alpha tocopherolquinone could be a monitor of mild membrane oxidation under in vitro conditions. The ease of oxidation of mitochondrial tocopherol suggests a general vulnerability of the mitochondrial membranes to oxidation. Adding vitamin E or its water soluble analogs during in vitro experiments may improve the stability and viability of mitochondria. Furthermore, antioxidant protection by vitamin E may be crucial for the maintenance of tissues, such as brain, whose function is critically dependent upon the availability of high energy phosphates.(ABSTRACT TRUNCATED AT 250 WORDS)